TITLE OF THE INVENTION 

COMMAND CONTROL DEVICE AND NAVIGATION DEVICE 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

The present invention relates to command control devices 
and navigation devices using a computer system and, more 
specifically, to a command control device and navigation device 
capable of executing various commands and controlling linked 
10 address through selection on a screen displayed when a command 
is executed or on a screen of an Internet browser. 

Description of the Background Art 

In conventional command control devices using a computer 
15 system, commands are registered as relevant icons provided in 
advance by the system or as menu options. Therefore, to select 
a command, a user generally selects an icon or menu option that 
corresponds to that command. 

In conventional navigation devices for vehicles, 
20 navigation commands are composed of various instructions such as 
the one for switching a map display format on a guide screen. Such 
navigation commands are registered as, for example, text menu 
options hierarchically arranged in a tree structure or relevant 
icon images provided in advance by the system, so as to be 
25 arbitrarily selected by users. Therefore, to select a navigation 
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command, a user generally selects an icon or menu option that 
corresponds to that command. 

In conventional Internet browsers, jump-destination 
addresses or URLs (Uniform Resource Locators) provided in advance 
5 by the system or registered by the user are arranged as bookmarks 
in text list form. Therefore, the user generally selects a 
jump-destination address from the text list of bookmarks. 

As described above, in the conventional command control 
devices , images corresponding to commands are registered as icons 

10 or menu options provided in advance by the system, for example. 
Therefore, some users may have difficulties to tell, through 
intuition, which registered icon corresponds to which command. 
Also, the fact that many icon images are small in size and too 
symbolized to be understood contributes to the above problem. 

15 Furthermore, as described above, in the conventional 

internet browsers, bookmarks are registered in text form as 
Internet addresses themselves or names of corresponding web pages . 
Therefore, some user may have difficulties to tell which 
registered address or name corresponds to which web page. 

20 

SUMMARY OF THE INVENTION 

Therefore, an object of the present invention is to provide 
a command control device and navigation device that enable a user 
to specify or select an address through intuition and with one 
25 touch, instead of an address displayed in text form such as a 
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complicated command string or bookmark, which cannot be selected 
intuitively. 

The present invention has the following features to achieve 

the object above. 

A first aspect of the present invention is directed to a 
command control device for executing a command that corresponds 
to a display image selected by a user, comprising: 

an input section provided with an instruction determined 
by the user; 

an output section for outputting a display screen that 
presents various information to the user; 

an image capture section for capturing said display image 
corresponding to the command from said display screen; 

a command control information generator for generating 
command control information including information about the 
display image captured by the image capture section and the 
command; and 

a command control information storage for storing the 
command control information; 

a command presenter for making the output section present 
the display image corresponding to the command control 
information stored in the command control information storage so 
that the user can select the command to be executed; and 

a command selector, when the user selects the display image 
presented by the command presenter, for executing the command 



corresponding to the display image according to the instruction 
provided by the input section. 

As described above, in the first aspect, the command control 
device is structured so as to store an information display screen 
5 that appears when a specific command is executed and the 
parameters required for executing that command. Therefore, by 
using the present command control device for information 
navigation, the user can easily execute the command while viewing 
the display image. Thus, improvement in user interface can be 

10 achieved. Furthermore, the changeable display information 
generated by the command control information generator can be used. 
Therefore, the user can easily and intuitively understand a menu 
display that prompts for command selection, and also can easily 
change the display scale to a desired one. 

15 According to a second aspect, in the first aspect, 

the image capture section captures the image of an area 
selected by the user from the display screen according to the 
instruction provided by the input section. 

As described above, in the second aspect, the user can 

20 determine the timing when part of the screen displayed while an 
application corresponding to the command is being executed is 
generated as a display image for the command. Therefore, the 
display image that is easiest for the user to understand or is 
a user's favorite can be registered as the display image for 

25 command selection. 



According to a third aspect, in the first aspect, 
the image capture section automatically captures all or 
part of the display screen according to prescribed conditions 
while an application corresponding to the command is being 
5 executed. 

As described above, in the third aspect, it is possible to 
automatically determine the timing when part of the screen 
displayed while an application corresponding to the command is 
being executed is generated as a display image for the command. 

10 Therefore, with little consideration of registering the display 
image, the user can easily select and execute the command while 
viewing the display image. 

According to a fourth aspect, in the third aspect, 

the prescribed conditions are determined based on either 

15 or both of the number of executions of the command and the number 
of execution frequencies of the command. 

As described above , in the fourth aspect , if the command 
or address has been executed or accessed many time and at frequent 
intervals, but not yet registered as a bookmark or in the command 

20 control information storage, it is possible to automatically 
determine the timing when part of the screen displayed while an 
application corresponding to the command is being executed is 
generated as a display image for the command. Therefore, with 
little consideration of registering the display image, the user 

25 can easily select and execute the command while viewing the 



display image that is well -remembered through many or frequent 
viewing . 

According to a fifth aspect, in the first aspect, 
the display image is a moving picture that varies with time . 
5 As described above, in the fifth aspect, the display image 

corresponding to the command can be a moving picture that has more 
impact that a still picture. Thus, the user can easily execute 
the command while viewing the display image. 

According to a sixth aspect, in the first aspect, 
10 the command control device further comprises a 

communication section for connecting to the Internet, wherein 
the command presenter makes the display image presented as 
a bookmark of an Internet browser for presenting information that 
is received and transmitted through the communication section. 
15 As described above, in the sixth aspect, the command control 

device is structured so as to store a display screen of a web page 
that appears when a specific command is executed and an Internet 
address that is required for executing that command. Therefore, 
by using the present command control device for an Internet 
20 browser, the user can easily select the Internet address while 
viewing the display image. Thus, improvement in user interface 
can be achieved. 

According to a seventh aspect, in the sixth aspect, 
the display image is amoving picture that varies with time. 
25 As described above, in the seventh aspect, the display image 



corresponding to the Internet address can be a moving picture that 
has more impact that a still picture. Thus, the user can easily 
execute the web page corresponding to the Internet address while 
viewing the display image on the Internet browser. 
5 According to an eighth aspect, in the sixth aspect, 

the display image and a text list are both used as the 
bookmark . 

As described above, in the eighth aspect, the conventional 
text list is also used as the bookmark* Thus, the user can use 
10 the conventional -type bookmarks the user has been accustomed to, 
and also bookmarks using display images with improved user 
interface . 

A ninth aspect of the present invention is directed to a 
navigation device for displaying a guide including a map and 
15 provided with a navigation command for switching a display format 
of the map, the navigation device comprising: 

a map data storage for previously storing information for 
generating the map; 

a guide section for generating the map displayed in the 
20 display format corresponding to the navigation command from the 
information stored in the map data storage to generate the guide 
to a destination; 

an output section for outputting a display screen including 
the guide generated by the guide section ; 
25 an image capture section for capturing a display image 



corresponding to the navigation command from the display screen; 

a command control information generator for generating 
command control information including information about the 
display image captured by the image capture section and the 
5 navigation command; 

a command control information storage for storing the 
command control information; 

a command presenter for making the output section present 
the display image corresponding to the command control 
10 information stored in the command control information storage so 
that the user can select the navigation command to be executed; 
and 

a command selector, when the user selects the display image 
presented by the command presenter, for executing the navigation 

15 command corresponding to the display image. 

As described above, in the ninth aspect, the navigation 
device is structured so as to store a display screen of a web page 
that appears when a specific navigation command is executed and 
the parameters that are required for executing that navigation 

20 command. Therefore, when using the navigation device, the user 
can easily execute the navigation command while viewing the 
display image. Thus, improvement in user interface can be 
achieved. Furthermore, the changeable map display information 
generated by the command control information generator can be used. 

25 Therefore, the user can easily and intuitively understand a menu 



display that prompts for navigation command selection, and also 
can easily change the display scale to a desired one. 

These and other objects, features, aspects and advantages 
of the present invention will become more apparent from the 
5 following detailed description of the present invention when 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing the structure of a command 
10 control device according to a first embodiment of the present 
invention; 

FIG. 2 is a block diagram showing a detailed structure of 
an information processing section 2 of FIG. 1; 

FIG. 3 is a flow chart showing the overall operation of the 
15 command control device according to the first embodiment of the 
present invention; 

FIG. 4 is a block diagram showing the structure of a command 
control section 8 in the command control device according to the 
first embodiment of the present invention; 
20 FIG. 5 is a flow chart showing the operation of the command 

control section 8; 

FIG. 6 is a flow chart showing a detailed process in 
subroutine step S122; 

FIG. 7 is a flow chart showing a detailed flow of a command 
25 control information generating process in subroutine step S123; 



FIG. 8 is a diagram showing an example of command control 
information stored in a command control information storage 7 
according to the first embodiment of the present invention; 

FIG. 9 is a flow chart showing a command presenting process 
5 in subroutine step S124; 

FIG. 10 is a diagram showing an example of display images 
corresponding to commands; 

FIG. 11 is a flow chart showing a detailed command selecting 
process performed by a command selector 81 in subroutine step 
10 S125; 

FIG. 12 is a diagram showing an example of command control 
information for use in a command control device according to a 
second embodiment of the present invention; 

FIG. 13 is a diagram showing an example of command images 
15 displayed in step S1244; 

FIG. 14 is a block diagram showing a navigation device 
according to a third embodiment of the present invention; 

FIG. 15 is a block diagram showing a detailed structure of 
an information processing section 20 of FIG. 14; 
20 FIG. 16 is a flow chart showing the overall operation of 

the navigation device according to the third embodiment of the 
present invention ; 

FIG. 17 is a diagram showing an example of command control 
information stored in the command control information storage 7 
25 according to the third embodiment of the present invention; and 



FIG. 18 is a diagram showing an example of display images 
corresponding to navigation commands. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
5 (First Embodiment) 

FIG. 1 is a block diagram showing the structure of a command 
control device according to a first embodiment of the present 
invention. The present command control device is implemented in 
a general computer system. In FIG. 1, the command control device 

10 includes an information processing section 2, a program storage 
3, a command control information storage 7, an output section 5, 
an input section 6, a communication section 9. These components 
are connected to one another via a common system bus . 

The information processing section 2 is constructed of a 

15 CPU that operates according to a program stored in the program 
storage 3 to carry out various processes for command control 
(command generating process, command selecting process, and the 
like) . The program storage 3 may be implemented by a hard disk 
or semiconductor memory so as to fixedly store the program, or 

20 by an exchangeable storage medium such as an optical disk (CD, 
DVD, etc. ) or semiconductor memory card for storing the program. 
If the program storage 3 is implemented by such exchangeable 
storage medium, the storage medium may be replaced by another one 
with a new program stored therein, as required. 

25 The command control information storage 7 is constructed 
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of a storage using a readable and writable memory, hard disk, 
semiconductor memory card, optical disk (CD-R/W, DVD-RAM), or the 
like, to store command information generated by the information 
processing section 2. Such information includes image data 
5 corresponding to the commands . 

The output section 5 includes a display unit (such as liquid 
crystal display or CRT display) for displaying the information 
generated by the information processing section 2 and a speaker 
for producing sounds. The input section 6 may be a remote 

10 controller, touch censer, keyboard, mouse, or any other input 
device for selecting an application function and entering a 
parameter. The communication section 9 transmits and receives 
information to and from an external system through a telephone 
line and an ISDN (integrated services digital network) system. 

15 Such communication section 9 may be omitted if the present command 
control device does not require communications with any external 
system. 

FIG. 2 is a block diagram showing a detailed structure of 
the information processing section 2 of FIG. 1. In FIG. 2, the 
20 information processing section 2 includes a central processing 
section 4, a command control section 8, and an image capture 
section 10. 

The command control section 8 executes processes that 
correspond to generation and selection instructions. The 
25 generation instruction is for instructing the command control 



device to generate information such as an image that corresponds 
to a command to be executed. The command to be executed may be 
newly provided by the input section 6 , or a command that is being 
executed or was most recently executed. The selection 
5 instruction is for instructing a process after the user selects 
an image that corresponds to the command to be executed . 

The central processing section 4 transmits and receives 
various information to and from the command control section 8 and 
the image capture section 10 to control the operation of these 
10 two components of the device. The image capture section 10 
captures, according to the generation instruction, an image that 
corresponds to the command by cutting the image out of a displayed 
image . 

FIG. 3 is a flow chart showing the overall operation of the 
15 command control device. The command control device is controlled 
by the information processing section 2, which operates according 
to the program stored in the program storage 3. Each component 
in the information processing section 2 is further controlled by 
the central processing section 4. Therefore, hereinafter, the 
20 operation of the central processing section 4 is described with 
reference to FIG. 3. 

First, in step Sll, the central processing section 4 
determines whether a selection instruction or generation 
instruction is provided by the input section 6. If any of these 
2 5 instructions is provided, the procedure goes to subroutine step 



S12. Otherwise, the procedure goes to step S16. 

Such process in step Sll by the central processing section 
4 is based on the assumption that only the input section 6 provides 
the selection and generation instructions. However, in step Sll, 
5 the central processing section 4 may automatically determine 
whether to produce a generation instruction* 

Such automatic determination occurs when, for example, in 
a situation where the number of executions or execution 
frequencies of the command is stored, the command or address has 

10 been executed or accessed many times or at frequent intervals, 
but not yet registered as a bookmark or in the command control 
information storage 7. In the above example, either or both of 
the number of executions and execution frequencies of the command 
is compared with a predetermined threshold. 

15 Further, even if the generation instruction is provided by 

the input section 6 but the CPU is not available in time, the 
central processing section 4 may operate so as not to execute the 
instruction until the CPU is available. 

Next, in subroutine step S12, the central processing 

20 section 4 activates the command control section 8 to request the 
display image generation process or command selection process by 
sending required parameters. On receiving the request, the 
command control section 8 carries out the process as requested, 
which will be described later in detail. 

25 Furthermore, the central processing section 4 provides the 



output section 5 with display information from the command control 
section 8 (step S13). Then, in step S16, the central processing 
section 4 checks whether a system end instruction has been 
provided by the input section 6. If not, the procedure returns 
5 to step Sll, and the central processing unit 4 repeats the above 
series of steps ♦ If provided, the central processing unit 4 ends 
the process. 

Next, with reference to FIG. 4, the operation and structure 
of the command control section 8 in the command control device 

10 are described. FIG. 4 is a block diagram showing the structure 
of the command control section 8 in the command control device. 
In FIG. 4, the command control section 8 includes a command 
selector 81 , a command control information generator 82, and a 
command presenter 83. 

15 The command control information generator 82 generates 

command control information to present display image information 
that corresponds to the command. The command control information 
will be described later. 

The command presenter 83 displays a plurality of images that 

20 correspond to the commands in one screen based on the command 
control information stored in the command control information 
storage 7, thereby prompting the user to select the command. 

The command selector 81 carries out a process accompanied 
by command selection based on the information presented by the 

25 command presenter 83. When any image corresponding to a specific 



command is selected, the command selector 81 also makes the 
central processing section 4 to execute a function of the command 
corresponding to the selected image. 

FIG, 5 is a flow chart showing the operation of the 
5 above-described command control section 8. Hereinafter, with 
reference to FIG. 5, the operation of the command control section 
8 is described. In step S121 of FIG. 5, the command control 
section 8 analyzes the instruction and its parameter transmitted 
from the central processing section 4. As a result of analyzing, 

10 if the instruction is for generating an image that corresponds 
to the command, the procedure branches to subroutine step S122. 
If the instruction is for selecting a command, the procedure 
branches to subroutine step S124. 

First, a flow of the process for the generation instruction 

15 is described. In subroutine step S122, the command control 
section 8 requests the central processing section 4 to capture 
the image that is desired to correspond to the command. In 
response, the central processing section 4 instructs the image 
capture section 10 to cut a specific image out of the display screen 

20 automatically or according to the user's instruction, thereby 
receiving data of the specific image for display from the image 
capture section 10. Specifically, the image capture section 10 
transfers image data of the cut image from, for example, a video 
RAM storing image data of a display screen displayed on the output 

25 section 5 to another storage area. Note that the cut image may 



be a moving picture. 

FIG. 6 is a flow chart showing the process of subroutine 
step S122 in detail. In step S1221 of FIG. 6, the central 
processing section 4 makes the user select an image that is desired 
5 to correspond to the command through the input section 6 . To cut 
the selected image , the user specifies a partial area of the image 
displayed on the output section 5 through the input section 6 to 
instruct the central processing section 4 of the cut image. For 
such area specification, the user may use a mouse, for example, 

10 to specify a box-shaped area. Alternatively, an area to be cut 
out may be predetermined in size, and the user may specify only 
the center point of the area. 

The image that is desired to correspond to the command may 
be automatically cut out. This case occurs in such situations 

15 that a specific command has been repeatedly executed or a specific 
address has been repeatedly accessed, but not been registered yet , 
and therefore a generation instruction is automatically issued 
as described above. In this case, for example, the image capture 
section 10 determines an image displayed by an application that 

20 operates by a command that is now being executed or was executed 
last time, and selects the image for capture. 

Then, in step S1222, the central processing section 4 
confirms whether the selected image is an image that is desired 
to correspond to the command. For example, the central processing 

25 section 4 provides the user with a message for making the user 



confirm whether to capture the selected image, and receives an 
input from the user through the input section 6. Consequently, 
if the selected image is to be captured, the procedure goes to 
step S1223. Otherwise, the procedure returns to step S1221. 
5 In step S1223, the central processing section 4 determines 

whether the selected image is a moving picture . Specifically, 
the central processing section 4 monitors data of the selected 
image at predetermined time intervals (for example, several-fold 
refresh intervals or user- specif ied intervals) to determine 
10 whether the image data is moving -picture data that varies with 
time. If the selected image is determined to be a moving picture, 
the procedure goes to step S1226. Otherwise, the procedure goes 
to step S1224. 

If the selected image is not a moving picture, in step S1224 , 
15 the image capture section 10 transfers the image data that 
corresponds to the selected image typically from the video RAM 
to anther storage area. Then, in step S1225, the image capture 
section 10 provides the central processing section 4 with a 
transfer-destination address and the number of frames (1, because 
20 the image is a still picture) . Then, the subroutine process ends, 
and the procedure returns to the flow of FIG. 5. 

On the other hand, if the selected image is a moving picture, 
in step S1126, the image capture section 10 transfers a 
predetermined number of frames of the image data in predetermined 
25 timing typically from the video RAM to another storage area. For 



example, the image capture section 10 sequentially captures four 
frames of the image data at time intervals several times larger 
than refresh intervals, and sequentially transfers these frames. 
Then, in step S1227, the image capture section 10 provides the 
5 central processing section 4 with a first transfer-destination 
address and the number of frames transferred (4, for example). 
Note that the above moving-picture data may be stored in MPEG or 
animation GIF format. Then, the above subroutine process ends, 
and the procedure returns to the flow of FIG. 5. 

10 Then, in subroutine step S123 of FIG. 5, the command control 

information generator 82 receives parameters or information 
required for generating a display image, and carries out a command 
control information generation process. With reference to FIGS. 
7 and 8, the command control information generation process is 

15 described below in detail. 

FIG. 7 is a detailed flow chart showing the command control 
information generation process in subroutine step S123. In step 
S1231 of FIG. 7, the command control information generator 82 
reads the command control information, as shown in FIG. 8, stored 

20 in the command control information storage 7. 

FIG. 8 is a diagram showing an example of the command control 
information stored in the command control information storage 7. 
In FIG. 8 the command control information includes a command 
number, a command name, a display image address, the number of 

25 display-image frames, display coordinates, and a command 
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parameter. 

The command number indicates a record number of information 
that corresponds to a command stored in the command control 
information storage 7. The command name corresponds to a command 
5 for activating an Internet browser, channel selection application, 
movie player, word processor, or the like. 

The display image address indicates an address in memory 
that stores a display image corresponding to a command. In the 
above example, the display image address is the transfer- 
10 destination address from the video RAM. 

The number of display-image frames indicates the number of 
frames of the display image that corresponds to a command. For 
example, in FIG. 8, the number of frames stored in Record #1 is 
1 . Therefore, the display image is a still picture. On the other 
15 hand, the number of frames stored in Record #3 is 4. Therefore, 
the display image is a moving picture, and composed of four image 
frames that vary in time. 

The display coordinates indicate coordinates (X, Y) that 
correspond to display coordinates when the display image is 
20 provided from the command presenter 83 to the output section 5 
for display. In FIG. 8, these coordinates are one of any varying 
combinations of (XI, Yl) through (X6, Y6) . How to generate such 
coordinates will be described later. 

The command parameter indicates parameters required for 
25 controlling a display attribute, including a present mode flag 



and an application parameter, for example. The present mode flag 
indicates that the command is now being executed- In FIG. 8, only 
a value in the present mode flag that corresponds to an Internet 
address 1 referred to by the Internet browser is 1. This means 
5 that only this Internet browser is in ON state. The other values 
in the present mode flag are 0. This means that the other 
applications are in OFF state. The application parameter 
indicates a parameter such as an Internet address, media number, 
channel number, movie file name, document file name. The media 

10 number corresponds to a broadcasting medium such as ground-wave 
broadcasting, satellite broadcasting, or the like. The channel 
number is a number provided to a channel supplied over a specific 
broadcasting media. 

Then, in step S1232 of FIG. 7, the command control 

15 information generator 82 refers to the command control 
information provided by the command control information storage 
7 to determine whether the command specified by the generation 
instruction coincides with the present command. 

For example, if the display image address in the command 

20 control information that corresponds to the command specified by 
the generation instruction is not NULL and the present mode flag 
is 1, the command control information generator 82 determines that 
the specified command coincides with the present command. In this 
case, the procedure goes to step S1234. Otherwise, the command 

25 control information generator 82 determines that the specified 



command does not coincide with the present command. In this case, 
the procedure goes to step S1233. 

In step S1233 r the command control information generator 
82 requests the central processing section 4 to provide various 
5 information corresponding to the specified command (for example, 
command name, display image address, the number of display-image 
frames, command parameter) . In response, the central processing 
section 4 provides the requested information. Then, the 
procedure goes to step S1235. 

10 On the other hand, in step S1234, the command control 

information generator 82 requests the central processing section 
4 to provide various information corresponding to the present 
command (command name, display image address, the number of 
display-image frames, command parameter). In response, the 

15 central processing section 4 provides the requested information. 
Then, the procedure goes to step S1235. 

In step S1235, the command control information generator 
82 receives the above various information. Then, in step S1236, 
the command control information generator 82 confirms that a 

20 storage area is allocated in the command control information 
storage 7. In FIG. 8, Records #7 and #8 are reserved areas. If 
there are no reserved areas , the user is provided with a message 
for prompting the user to select any command number and delete 
a record corresponding to the selected command number. Then, the 

25 record specified based on the user's selection is deleted. 



Alternatively, the command control information generator 82 may 
refer to how many times each command has been executed so far, 
and automatically delete a record corresponding to a command that 
has been least executed- After confirming the reserved area, the 
5 command control information generator 82 provides the various 
information such as the command name, the display image address, 
the number of display-image frames, and the command parameter to 
the command control information storage 7. Then, the command 
control information storage 7 stores the provided information. 
10 After the above process ends, the procedure returns to the flow 
of FIG. 5. 

Next, a flow of the process for the selection instruction 
is described. In subroutine step S124 of FIG. 5, the command 
presenter 83 carries out a command presentation process. The 

15 command presentation process will be described below in detail 
with reference to FIG. 9. FIG. 9 is a flow chart showing the 
command presentation process in subroutine step S124. 

In step S1241 of FIG. 9, the command presenter 83 reads the 
entire command control information stored in the command control 

20 information storage 7 . Then, instepS1242, the command presenter 
83 calculates the number of commands for display. For example, 
when the above -described command control information as shown in 
FIG. 8 is read, and all display images except an image whose display 
image address is NULL should be displayed, the number of display 

25 images corresponding to the commands for display is 6 . Therefore, 



the number of commands for display is 6 * 

Then, in step S1243, the command presenter 83 calculates, 
from the number of commands for display, the number of commands 
that are simultaneously displayed in split views, and also 
5 calculates each of display position coordinates of the display 
images corresponding to the commands (command images). For 
example, assume that eight split views can be simultaneously 
displayed in one screen, in consideration of size and resolution 
of a display device. In this case, all the commands to be 

10 displayed as calculated above (= six commands) are simultaneously 
displayed in one screen. If the number of commands exceeds the 
number of displayable split views (= 8), the commands are 
displayed over several pages, for example, wherein the user goes 
to a next page for referring to currently-not -displayed commands 

15 by making an instruction. Further, the command presenter 83 
calculates display coordinates for each command from (XI, Yl) 
through (X6, Y6) to adjust the number of split views to the number 
of commands , that is , 6 . These coordinates may be calculated with 
predetermined coordinate data, or may be calculated so that each 

20 split view takes an identical rectangular shape. 

Then, in step S1244, the command presenter 83 forwards the 
read information and the calculated display position coordinates 
to the output section 5 for presenting the command images, and 
also transmits the display position coordinates (x, y) to the 

25 command control information storage 7. On receiving these, the 



command control information storage 7 stores each of display 
position coordinates of the command images. Then, the procedure 
returns to the flow of FIG . 5. If the command image is different 
in size from the screen for display, the command image is 
5 appropriately magnified or reduced for display to fit in the 
screen. 

FIG. 10 is a diagram showing an example of display of the 
command images generated in the above-described manner. As shown 
in FIG. 10, six command images are displayed in this example, and 

10 correspond to the command control information of FIG. 8. That 
is, at display coordinates (XI, Yl) , an image stored in the display 
image address 1 (here, restaurant A display image) is displayed; 
at display coordinates (X2, Y2), an image stored in the display 
image address 2 (here, restaurant B display image) is displayed; 

15 and at each of display coordinates (X3, Y3) through (X6, Y6) , each 
image stored in the corresponding display address is displayed. 

If the display image is composed of a plurality of image 
frames, these frames are sequentially displayed at predetermined 
time intervals preferably equal to those at image capturing. For 

20 example, the display image of Record #3 is displayed from the first 
through fourth frames, and then back to the first frame for 
repeated display. The user selects one of these display images 
through an input operation with a mouse, for example. Such 
selection process will be described below. 

25 Then, in subroutine step S125 of FIG. 5, the command control 



section 8 carries out the command selection process in the command 
selector 81 . FIG. 11 is a flow chart showing the command selection 
process carried out by the command selector 81 in subroutine step 
S125 in detail. 

In step S1251, the command selector 81 determines whether 
any of the command images is selected by the user. If Yes, the 
procedure goes to step S1252. If No, the procedure is repeatedly 
looped back to the start of step S1251 until any of the command 
image is selected. Needless to say, this loop includes a general 
time-out or cancel process so as not to become endless. 

In step S1252, the command selector 81 receives coordinate 
information for command selection, and selects a command that 
corresponds to the display coordinates included in the read 
command control information. Specifically, for example, the 
user clicks a portion of the command image shown in FIG. 10 with 
the mouse. Then, the command selector 81 selects the command by 
referring to the coordinates of the clicked point. 

Then, in step S1253, the command selector 81 determines 
whether the command selected by the selection instruction 
coincides with the present command. If Yes, the procedure ends 
and returns to the flow of FIG. 5, and further to the flow of FIG. 
3. If No, the procedure goes to step S1254. 

In step S1254, the command selector 81 forwards the command 
control information to the central processing section 4 to request 
for a command change process. On receiving the request, the 



central processing section 4 switches the command to the selected 
command for execution. Specifically, the central processing 
section 4 activates the application such as an Internet browser 
or word processor as described above. Then, the procedure ends, 
5 and returns to the flow of FIG. 5 and further to the flow of FIG. 
3. 

Then, in step S13 of FIG. 3, the central processing section 
4 provides the output section 5 with display information from the 
command control section 8 for display. The display information 

10 includes a message for confirming that various information has 
been successfully stored in the command control information 
storage 7, an error message indicating that such information has 
not been successfully stored, and animation representation for 
indicating that a specific command image has been selected. The 

15 animation representation is carried out as such that the selected 
command image looks as if being pressed, or faded out. 

Then, in step S16, the central processing section 4 
determines whether the procedure ends, and more specifically, 
whether a system end instruction has been provided by the input 

20 section 6. If Yes, the procedure ends. If No, the procedure 
returns to step Sll. 

As such, the command control device according to the present 
embodiment is structured so as to store an information display 
screen that appears when a specific command is executed and the 

2 5 parameters required for executing that command. Therefore, by 



using the present command control device for information 
navigation, the user can easily execute a command while viewing 
display images. Thus, improvement in user interface can be 
achieved. 
5 (Second Embodiment) 

A command control device according to a second embodiment 
of the present invention is similar in structure to the command 
control device according to the first embodiment shown in FIG. 
1. Therefore, the structure and operation of each of the similar 

10 components are not described again. 

However, the command control device according to the second 
embodiment always includes the communication section 9, and is 
used with an Internet browser to enable the user to easily select 
an Internet address. More specifically, the present command 

15 control device is used in place of or together with bookmarks of 
the Internet browser. Therefore, the command to be executed 
always includes execution of the Internet browser. For this 
reason, the above -described command control information shown in 
FIG. 8 does not have to include information about the command name. 

20 FIG. 12 is a diagram showing an example of the command 

control information used in the command control device according 
to the present embodiment. As shown in FIG. 12, the command 
control information does not include a command name, and the 
command parameter includes only a parameter for an Internet 

25 address. In these respects, the command control information 
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shown in FIG. 12 is different from that shown in FIG. 8. Except 
that, they are similar to each other. For example, in FIG. 12, 
each image corresponding to #3, #5, and #6 is a moving picture 
composed of four image frames. 
5 As such, an example of display in the present command 

control device used in place of or together with the bookmarks 
of the Internet browser is now described with reference to FIG. 
13. FIG. 13 is a diagram showing an example of display of command 
images displayed in step S1244 described above. 

10 In FIG. 13, an Internet browser 1201 includes a bookmark 

menu 1202. Note that bookmarking is one of the functions of the 
Internet browser. Typically, with this function, the user can 
register an Internet address of a web page that he or she has 
visited before, and thus can easily visit the web page next time 

15 by using the registered Internet address. 

The bookmark menu 1202 further includes a text bookmark menu 
1203 and a visual bookmark menu 1204 . Therefore, as shown in FIG. 
13, after selecting the bookmark menu, the user can further select 
the text bookmark menu or the visual bookmark menu that resides 

20 at a layer lower than the selected command. Conventionally used 
are only the text bookmark menu composed in text , and thus may 
be omitted herein. 

When the user selects the visual bookmark menu, as shown 
in FIG. 13, a command display image 1205 is shown, which is similar 

25 in type to FIG. 10. In the command display image 1205, six command 



images are displayed based on the command control information of 
FIG . 12 . The user selects one from these images by using the mouse , 
for example. The selection process has already been described 
in detail. Note that the command display image 1205 of FIG. 13 
5 includes a mark A display image and a movie A sample display image 
that are arbitrarily cut out by selection instructions from the 
user. Also, these images correspond to #5 and #6 in FIG. 12, 
respectively, and therefore are moving pictures. Thus, for 
example , the mark A display image is a moving picture that rotates , 

10 while the movie A sample display image is a moving picture 
containing a scene of a movie A. 

As such, the command control device according to the present 
embodiment is structured so as to store a display screen of a web 
page that appears when a specific command is executed and an 

15 Internet address that is required for executing that command. 
Therefore, by using the present command control device for an 
Internet browser, the user can easily select an Internet address 
while viewing the display image. Thus, improvement in user 
interface can be achieved. 

20 (Third Embodiment) 

FIG. 14 is a block diagram showing the structure of a 
navigation device according to a third embodiment of the present 
invention. The navigation device is implemented in a general 
computer system. In FIG. 14, the navigation device includes an 

25 information processing section 20, the program data storage 3, 



the command control information storage 7, the output section 5, 
the input section 6, and a map data storage 11, and a position 
detecting section 30. All of these components are connected to 
one another via a common system bus . 
5 Therefore, the navigation device is similar to the command 

control device of FIG. 1 but different in that the communication 
section 9 is omitted, and the information processing section 20 
is provided instead of the information processing section 2, and 
the map data storage 11 and the position detecting section 30 are 

10 further provided. Alternatively, the communication section 9 
may be provided. The components similar to those shown in FIG. 
1 are not described herein. 

The information processing section 20 is composed of a CPU 
that operates according to the program stored in the program 

15 storage 3, and carries out various processes for navigation 
command control, such as command generation process and command 
selection process. The information processing section 20 
further carries out, according to the user's instruction, a route 
guidance for a destination or a place by way of the destination, 

20 which will be described later in detail. If the program storage 
3 is implemented by an exchangeable storage medium, the storage 
medium may be replaced by another that stores a new program as 
required, which has been described before. 

The position detecting section 30 is constructed of a GPS 

25 receiver, radio beacon receiver, vehicle speed sensor, angular 



speed sensor, absolute direction sensor, or the like, to detect 
a present position of the vehicle, for example. The map data 
storage 11 stores two- or three-dimensional map data including 
geographic features , states of connection among intersections and 
roads, and information about coordinates, shapes, attributes, and 
regulations. The map data stored in the map data storage 11 is 
read by the information processing section 20 as required for use. 

FIG. 15 is a block diagram showing a detailed structure of 
the information processing section 20 in FIG. 14. In FIG. 15, 
the information processing section 20 includes the central 
processing section 4, the command control section 8, the image 
capture section 10, a route selecting section 12, and a guide 
section 13. Therefore, the information processing section 20 has 
the same structure as that of the information processing section 
2 of FIG. 2 with the route selecting section 12 and the guide 
section 13 further provided thereto . The same components as those 
of FIG. 2 are not described herein. 

The route selecting section 12 reads, from the map data 
storage 11, map data of an area required according to an 
instruction from the input section 6. Typically, the read map 
data includes traffic regulations at intersections and one-way 
traffic regulations. The route selecting section 12 determines 
a starting point and destination based on information about the 
present position of the vehicle provided by the position detecting 
section 30 and the instruction including location information 



provided by the input section 6, respectively. Based on the 
determination, the route selecting section 12 searches for a 
minimum-cost route between the starting point and the destination 
(minimum-time route or minimum-distance route). The route 
selecting section 12 outputs route information to the guide 
section 13. 

The guide section 13 generates guide information indicating 
to the user which way to go to reach the destination. To generate 
the guide information, the guide section 13 uses the information 
about the present position of the vehicle provided by the position 
detecting section 30 and the map data provided by the map data 
storage 11. Guiding may be made by map display or through voice. 

Note that the central processing section 4 transmits and 
receives various information between the command control section 
8 and the image capture section 10 to control the operation of 
each component including the route selecting section 12 and the 
guide section 13 . 

FIG. 16 is a flow chart showing the overall operation of 
the present navigation device. The navigation device is 
controlled by the information processing section 20 that operates 
according to a program stored in the program storage 3. 
Furthermore, each component included in the information 
processing section 20 operates under the control of the central 
processing section 4 . Therefore, the operation of the navigation 
device is similar to that of the command control device according 
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to the first embodiment. The processes in steps Sll through S13 
and S16 of FIG. 16 are identical to those in corresponding steps 
of FIG. 3. Thus, the same processes of FIG. 16 are provided with 
the same step numbers, and not described herein. With reference 
to FIG. 16, the operation of the central processing section 4 is 

described below. 

First, in step S10, the central processing section 4 
instructs the route selecting section 12 to provides the guide 
section 13 with a node list resulted from the route search as 
described above. The processes in step Sll through S13 are not 
described herein. 

Then, in step S14, the central processing section 4 
instructs the guide section 13 to receive a position of the vehicle 
from the position detecting section 30 for updating the present 
position. The central processing section 4 further instructs the 
output section 5 to output map display after the present position 
data is updated (step S15). 

Then, in step S16, the central processing section 4 
determines whether the process, more specifically, route guide, 
ends . If No, the procedure returns to step Sll to repeat the above 
series of processes. If Yes, the process ends. 

The structure and operation of the image capture section 
10 in the navigation device are also basically similar to those 
in the command control device according to the first embodiment. 
However, in step S1221 of FIG. 6, an image to be desired to 



correspond to a navigation command is not necessarily cut out from 
the map display screen, but all or part of an image externally 
provided may be used. For example, the navigation device may be 
structured so as to receive a still or moving picture such as the 
landscape shot by an externally-connected image pickup device 
such as a CCD camera and use the picture as the image for the 
navigation command. Still further, for example, the navigation 
device may include a communication section for receiving an image 
provided by an external image server or general web page, thereby 
using the received image as the image for the navigation command. 

The structures and operations of the command control 
information generator 82 and the command presenter 83 in the 
navigation device are also basically similar to those in the 
command control device according to the first embodiment. 
However, the contents of the command control information and the 
display contents of the command images are slightly different from 
those in the first embodiment, and therefore are described with 
reference to FIGS. 17 and 18. 

FIG. 17 is a diagram showing the command control information 
stored in the command control information storage 7. In FIG. 17, 
the command control information includes a command number, a 
command name, a display image address, the number of display- 
image frames, display coordinates, and command parameters. The 
command parameters include a present mode flag, a switch-enable 
flag, and a scale. 



The command number indicates a record number of information 
that corresponds to the navigation command stored in the command 
control information storage 7. The command name indicates a name 
that corresponds to the navigation command. The navigation 
command includes the one for switching among various map display- 
formats including a view from top and a 3-D interchange, but not 
restrictive thereto . 

The display image address indicates an address in memory 
that stores the display image corresponding to the navigation 
command. The number of display-image frames indicates the number 
of frames of the display image corresponding to the command. The 
display coordinates indicate coordinates (X, Y) that correspond 
to display coordinates when the display image is provided from 
the command presenter 83 to the output section 5 for display. 

The command parameters include parameters required for 
controlling display attributes, such as the present mode flag, 
the switch-enable flag, and the scale. The present mode flag 
indicates that the navigation command is currently being executed. 
In FIG. 17, only a value of the present mode flag that corresponds 
to #1 "normal 2-D map" is 1. Therefore, only the command "normal 
2-D map" is in ON state. The other values of the present mode 
flag are all 0. Therefore, the other map-display-mode command 
is in OFF state. 

The switch- enable flag indicates whether the display mode 
can be changed when a specific command is specified at the present 
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vehicle position. For example, " normal 2 - D map " , "view from top" , 
"national 3-D road display" are generally available wherever the 
vehicle is. Therefore, the value of the switch-enable flag is 
always 1 for these commands. However, "3-D interchange enlarged 
5 view", "3-D lane view", and "3-D downtown map" can often be 
displayed only when the vehicle is at or in the vicinity of a 
predetermined point. Thus, the value of the switch-enable flag 
is set to be switchable as appropriate based on the vehicle 
position detected by the position detecting section 30 . With this 

10 setting, the user can easily recognize the unavailable navigation 
command for switching the display format. 

The scale indicates a display scale for map display based 
on the specified navigation command. In FIG. 17, the scale that 
corresponds to #1 "normal 2-D map" indicates 1, meaning that the 

15 map is displayed as it is. The scale that corresponds to #3 "3-D 
interchange" indicates 8, meaning that the map is displayed by 
eight times. Further, the scale may also indicate a position of 
a viewpoint . 

The display contents of the command images are now described. 

20 FIG. 18 is a diagram showing an example of display of images that 
correspond to the commands and are generated through the command 
presenting process as described above. As shown in FIG. 18, six 
command images are displayed in this example, and correspond to 
the navigation commands of FIG. 17. That is, at display 

25 coordinates (XI, Yl) , an image stored in the display image address 



1 (here, normal 2-D map display image) is displayed; at display 
coordinates (X2, Y2) , an image stored in the display image address 

2 (here, a view-f rom- top display image) is displayed; and at each 
of display coordinates (X3, Y3) through (X6, Y6), each image 

5 stored in the corresponding display address is displayed. Note 
that, as stated above, if the display image is composed of a 
plurality of image frames, these frames are sequentially 
displayed at predetermined time intervals preferably equal to 
those at image capturing. 

10 As such, the navigation device according to the present 

embodiment is structured so as to store a display screen of a web 
page that appears when a specific navigation command is executed 
and the parameters that are required for executing that navigation 
command. Therefore, the user can easily execute the navigation 

15 command while viewing the display image. Thus, improvement in 
user interface can be achieved. 

While the invention has been described in detail, the 
foregoing description is in all aspects illustrative and not 
restrictive. It is understood that numerous other modifications 

20 and variations can be devised without departing from the scope 
of the invention . 
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